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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the exposure approach which exposes in piles the image of the mask pattern of an N 
individual (N is two or more integers) which is different, respectively to two or more exposed 
fields on the same resist of the substrate for exposure The 1st process which forms on the 
mask the mask pattern field of said N individual arranged at the single tier in the predetermined 
direction, and exposes the image of the mask pattern of said N individual on said mask on said 
substrate, Only the width of face corresponding to the width of face of said predetermined 
direction of said mask pattern field is displaced relatively in said predetermined direction in said 
substrate and said mask, the 2nd process which piles up partially the image of the mask pattern 
of said N individual on said mask, and exposes it on said substrate — having — said 2nd process 
— further — at least (N-2) — ********** — the exposure approach characterized by things. 
[Claim 2] The exposure approach according to claim 1 characterized by carrying out the 
synchronous scan of said mask and said substrate, exposing to the illumination-light bundle 
which illuminates said mask pattern, installing the array direction of the mask pattern field of said 
N individual on said mask, and the scanning direction of said synchronous scan in parallel, and 
changing exposure conditions for this every mask pattern in case the image of the mask pattern 
of said N individual is exposed on said substrate. 

[Claim 3] The exposure approach which is the exposure approach which projects the image of 
the pattern of said mask on the same resist of said substrate by illuminating the pattern of a 
mask in a slit-like lighting field, carrying out two or more arrangement of the pattern of said mask 
in the scanning direction of said lighting field, and carrying out the synchronous scan of said 
mask and substrate, and is characterized by to change exposure conditions and to expose them 
for every pattern of said mask. 

[Claim 4] Illuminate the pattern of a mask in a slit-like lighting field, and two or more 
arrangement of the pattern of said mask is carried out in the scanning direction of said lighting 
field. It is the aligner which projects the pattern image of said mask on the same resist of said 
substrate by carrying out the synchronous scan of said mask and substrate. The aligner 
characterized by establishing the exposure condition control system to which exposure 
conditions are changed according to the lighting field of the shape of said slit moving to the 
following pattern space when exposing by carrying out the synchronous scan of said mask and 
said substrate in said scanning direction. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exposure approach which divides one mask 
pattern into two or more patterns in more detail, and carries out multiplex exposure about the 
exposure approach for exposing a mask pattern on substrates, such as a wafer, and equipment 
at the lithography process for manufacturing a semiconductor device, a liquid crystal display 
component, or the thin film magnetic head. 
[0002] 

[Description of the Prior Art] The exposure approach called a double exposure method is in one 
of the exposure approaches for imprinting the pattern of the reticle as a mask used in case a 
semiconductor device etc. is manufactured on the wafers (or glass plate etc.) with which it was 
applied to the resist. This obtains the high image formation engine performance by dividing a 
reticle pattern into the 1st pattern corresponding to a periodic pattern, and the 2nd pattern 
corresponding to an isolated pattern, making sequential exposure conditions optimize and 
exposing these two patterns doubly, when exposing the pattern with which the periodic pattern 
and the isolated pattern were mixed with the same layer on a wafer. 
[0003] When exposing by such double exposure method conventionally, the 1st pattern 
performed 1st exposure using one piece or the 1st formed reticle, next the 2nd pattern 
exchanged the reticle for one piece or the 2nd formed reticle, and 2nd exposure was performed. 
Drawing 6 forms two chip patterns in each shot field on a wafer by the double exposure method. 
The 1st respectively same pattern A is drawn in two partial pattern space 51 A on the 1st reticle 
RA which shows the conventional reticle used for a case and is shown in drawing 6 (a), and 51 B. 
(Namely, two-piece picking) The 2nd respectively same pattern B is drawn in two partial pattern 
space 52A on the 2nd reticle RB shown in drawing 6 (b), and 52B. Thus, it is considering as two- 
piece picking for securing a throughput and a compare check saving inspection cost and 
inspection time amount. 

[0004] At the exposure process using these reticles, if it shall expose to the shot field of three 
line x5 train, for example on a wafer As first shown in drawing 7 (a), the image (this image also 
expresses with A) of two patterns A in the 1st reticle RA is exposed on the exposure conditions 
optimized by the pattern A concerned in predetermined sequence by three shot fields 53A-53C 
in 5th train 54on wafer (for example, 1st train 54A) - E. Then, as it is exchanged for the 2nd 
reticle RB and the reticle RA shows drawing 7 (b) The image (this image also expresses with B) 
of two patterns B in the 2nd reticle RB is exposed in piles on the exposure conditions optimized 
by the pattern B concerned in predetermined sequence by three shot fields 53A-53C in 1st train 
54A on a wafer - 5th train 54E, respectively. Then, the circuit pattern corresponding to Patterns 
A and B is formed by performing development of a wafer etc. In this case, compared with the 
method exposed using the reticle of one sheet in which the original edition pattern corresponding 
to Patterns A and B was formed, the line breadth controllability of the circuit pattern finally 
obtained etc. is improving as a whole. 
[0005] 

[Problem(s) to be Solved by the Invention] By the conventional double exposure method like the 
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above, a high image formation property is acquired compared with the method which exposes 
only one original edition pattern. However, by the conventional double exposure method, the 
throughput (wafer processing number of sheets per unit time amount) of an exposure process 
having un-arranged [ of falling greatly compared with the case where only one original edition 
pattern is exposed ], since it was necessary to exchange reticles in the middle of an exposure 
process. Although the count of exposure becomes twice the number of a shot field and the 
throughput is falling also in respect of this count of exposure by the conventional double 
exposure method since two exposure will be performed to each shot field, respectively so that 
drawing 7 may show about this, this is the. natural result of following on double exposure. 
[0006] Moreover, by the conventional double exposure method, on the occasion of the exposure 
to one layer on a wafer, since the reticle of two sheets was required, there was un-arrangirig 
[ that the manufacturing cost and management costs of a reticle increased ]. Furthermore, if the 
image formation property finally acquired will deteriorate even if there is a method of performing 
double exposure efficiently without using the reticle of two sheets, the semantics which 
performs double exposure will be lost. 

[0007] This invention sets it as the 1st purpose to offer the exposure approach which can 
improve a throughput while it can reduce the manufacturing cost and management cost of a 
reticle compared with the method which exposes the pattern of the reticle of two or more 
sheets in piles one by one like before, when forming the pattern of one layer by multiplex 
exposure in view of this point. Furthermore, this invention sets it as the 2nd purpose to offer the 
exposure approach by which a high image formation property is acquired while it can reduce the 
manufacturing cost of a reticle, when forming the pattern of one layer by multiplex exposure. 
[0008] Furthermore, this invention aims also at offering the aligner which can use such an 
exposure approach. 
[0009] 

[Means for Solving the Problem] In the exposure approach which exposes in piles the image of 
the mask pattern of N individual (N is two or more integers) with which the 1st exposure 
approaches by this invention differ, respectively to two or more exposed fields (46B-46G) on the 
same resist (sensitive material) of the substrate for exposure The 1st process which forms the 
mask pattern field (45A, 45B) of N individual arranged at the single tier in the predetermined 
direction on the mask (R) f and exposes the image- (A 1, B1) of the mask pattern of these N 
individual on the mask on the substrate, Only the width of face corresponding to the width of 
face of the predetermined direction of a mask pattern field (45A, 45B) is displaced relatively in 
the predetermined direction in the substrate and its mask. It has the 2nd process which piles up 
partially the image (A2, B~2) of the mask pattern of these N individual on that mask, and exposes 
it on that substrate, and is a ********** thing further at least (N~2) about this 2nd process. 
[0010] According to this this invention, since two or more mask patterns are formed on one 
mask, a mask can be managed with one sheet and the manufacturing cost of a mask etc. is 
reduced. Moreover, by the exposure approach of this invention, if double exposure shall be 
performed to three shot fields (47A-47C) of two-piece picking of width of face F, respectively as 
shown, for example in drawing 4 , since it is necessary to perform exposure 7 times, shifting a 
mask image and a substrate every [ 2 / F/], the count of exposure will increase more than 6 
times in the conventional double exposure method. However, at an actual exposure process, 
since the swap time of a mask is quite longer compared with several times of the shot exposure 
times, a throughput improves compared with the conventional double exposure method by this 
invention. 

[001 1] In addition, when it exposes doubly (in the case of N= 2), double exposure is performed in 
at least one exposed field by performing the 1st process and 2nd process once. Moreover, in this 
invention, in case the image of the mask pattern of these N individual is exposed on the 
substrate, it is desirable to carry out the synchronous scan of the mask and its substrate, to 
expose to the illumination-light bundle which illuminates the mask pattern, to install. the array 
direction and the scanning direction of a synchronous scan of the mask pattern field of these N 
individual on the rpask in parallel, and to change exposure conditions for every mask pattern of 
the. 
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[0012] This means applying, when exposing this invention by scan exposure method like step - 
and — scanning method. When exposing two or more mask patterns in piles as mentioned above, 
it is desirable to optimize exposure conditions, such as lighting conditions (usually lighting, 
deformation lighting, lighting of a small sigma value, etc.), a focal location, and light exposure, for 
every mask pattern. In order to change lighting conditions etc. for every mask pattern about this 
when exposing two or more mask patterns on one mask to coincidence if it is an one-shot 
exposure method, it is necessary to devise the configuration of an aligner etc. However, since 
lighting conditions etc. can be continuously switched in case two or more mask patterns are 
exposed in order if the array direction of a mask pattern is made parallel by the scan exposure 
method in a scanning direction, the effectiveness of the improvement in an image formation 
property by multiplex exposure is acquired easily. 

[0013] Moreover, the 2nd exposure approach by this invention illuminates the pattern of a mask 
(R) in a slit-like lighting field. It is the exposure approach which projects the image of the pattern 
of the mask on the same resist of the substrate by carrying out two or more arrangement of the 
pattern of the mask in the scanning direction of the lighting field, and carrying out the 
synchronous scan of the mask and substrate (W). For every pattern of the mask, exposure 
conditions are changed and are exposed. 

[0014] According to this this invention, multiplex exposure can be performed using one mask by 
performing exposure which shifted the mask (R) and the substrate (W) to the scanning direction, 
and piled them up partially by one pattern after one exposure termination. Furthermore, 
whenever a lighting field moves to another pattern, the high image formation property by 
multiplex exposure is acquired by switching exposure conditions to the conditions optimized by 
the pattern concerned. 

[0015] Moreover, the aligner by this invention illuminates the pattern of a mask (R) in a slit-like 
lighting field. It is the aligner which projects the pattern image of the mask on the same resist of 
the substrate by carrying out two or more arrangement of the pattern of the mask in the 
scanning direction of the lighting field, and carrying out the synchronous scan of the mask and 
substrate (W). In case it exposes by carrying out the synchronous scan of the mask and its 
substrate in the scanning direction, the exposure condition control system (11, 12, 41, 43) to 
which exposure conditions are changed according to the lighting field of the shape of the slit 
moving to the following pattern space is established. According to this aligner, the 1st of this 
invention or the 2nd exposure approach can be used. 
[0016] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains per example of 
the gestalt of operation of this invention. This example applies this invention, when performing 
double exposure using the projection aligner of step - and - scanning method. Drawing 1 shows 
the projection aligner of step - used by this example, and - scanning method, and in this drawing 
1 , after being reflected by the mirror 4 for optical-path bending, incidence of the exposure light 
IL which consists of ultraviolet pulsed light injected from the exposure light source 1 which 
consists of excimer lasers, such as KrF or ArF, is carried out to the fly eye lens 10 through the 
mirror 9 for 1st lens 8A and optical-path bending, and 2nd lens 8B. The cross-section 
configuration of the exposure light IL is orthopedically operated according to the plane of 
incidence of the fly eye lens 10 according to the beam plastic surgery optical system which 
consists of 1st lens 8A and 2nd lens 8B. In addition, a mercury lamp etc. can be used as the 
exposure light source 1. 

[0017] In the injection side of the fly eye lens 10, it is arranged free [ rotation of the aperture- 
diaphragm plate 11 of an illumination system ], and circular aperture-diaphragm 13A for lighting, 
aperture-diaphragm 13B for deformation lighting which consists of two or more small openings 
which carried out eccentricity, aperture-diaphragm 13C of the shape of zona orbicularis for 
zona-orbicularis lighting, and small small circular aperture-diaphragm 13D for coherence factors 
(sigma value) are usually arranged around the revolving shaft of the aperture-diaphragm plate 1 1. 
And by rotating the aperture-diaphragm plate 1 1 through a drive motor 12, the main control 
system 41 which consists of a computer which carries out control control of the actuation of the 
whole equipment is constituted so that a desired illumination system aperture diaphragm can be 
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arranged to the injection side of the fly eye lens 10. 

[0018] After being reflected by the beam splitter 14, incidence of a part of exposure light IL 
which passed the aperture diaphragm of the injection side of the fly eye lens 10 is carried out to 
the integrator sensor 16 which consists of a photodetector through a condenser lens 15. The 
detecting signal of the integrator sensor 16 is supplied to the light exposure control system 43, 
and the light exposure control system 43 carries out the monitor of the illuminance (pulse 
energy) in the front face of the wafer W of the exposure light IL, and the addition light exposure 
in each point on Wafer W more nearly indirectly than the detecting signal. And the light exposure 
control system 43 controls the attenuation factor of the exposure light IL in the output of the 
exposure light source 1, and a non-illustrated quantity of light attenuator etc. so that the 
illuminance by which a monitor is carried out in this way, or addition light exposure becomes the 
value directed in the main control system 41. 

[0019] On the other hand, the exposure light IL which penetrated the beam splitter 14 passes 
sequential fixed field-diaphragm (reticle blind) 18A and movable field-diaphragm 18B through 1st 
relay lens 17A. Fixed field-diaphragm 18A and movable field-diaphragm 18B approach, and are 
arranged mostly in the conjugation side with the pattern side of the reticle R for an imprint. 
Fixed field-diaphragm 18A is a field diaphragm which specifies the configuration of the lighting 
field of the rectangle on Reticle R f and movable field-diaphragm 18B is used in order to close a 
lighting field so that exposure to an unnecessary part may not be performed at the time of 
initiation of scan exposure, and termination. 

[0020] The exposure light IL which passed fixed field-diaphragm 18A and movable field- 
diaphragm 18B illuminates lighting field 21 R of the rectangle in the pattern space 31 prepared in 
the pattern side (inferior surface of tongue) of Reticle R through the mirror 19 for 2nd relay lens 
17B and optical-path bending, and a condensing lens 20. Under the exposure light IL, contraction 
projection of the pattern in lighting field 21 R of Reticle R is carried out exposure field 21 W on 
the wafer W to which the resist was applied through projection optics PL for the predetermined 
projection scale factor beta (beta is 1/4, and 1 / 5 grades). The aperture diaphragm 35 is 
arranged in the optical Fourier transform side (pupil surface) over the pattern side of the reticle 
R within projection optics PL, and numerical aperture NA is set up by the aperture diaphragm 35. 
The Z-axis is taken in parallel with the optical axis AX of projection optics PL hereafter, a Y-axis 
is taken along the scanning direction at the time of scan exposure in a flat surface perpendicular 
to the Z-axis, and the X-axis is taken and explained along a non-scanning direction 
perpendicular to a scanning direction. 

[0021] Reticle R is held on a reticle stage 22, and the reticle stage 22 is laid so that continuation 
migration can be carried out in the direction of Y with a linear motor at the reticle base 23 top. 
Furthermore, the device which moves Reticle R slightly to the direction of X, the direction of Y, 
and a hand of cut is also included in the reticle stage 22. On the other hand, adsorption 
maintenance of the wafer W is carried out on the wafer holder 24, and the wafer holder 24 is 
fixed on Z tilt stage 25 which controls the focal location (location of a Z direction) and tilt angle 
of Wafer W. It is fixed on X-Y stage 26, and X-Y stage 26 carries out stepping migration of it in 
the direction of X, and the direction of Y while Z tilt stage 25 carries out continuation migration 
of the Z tilt stage 25 (wafer W) in the direction of Y on the base 27 with for example, a feed 
screw method or a linear motor system. The wafer stage 28 consists of a Z tilt stage 25, X~Y 
stage 26, and the base 27. The location of a reticle stage 22 (reticle R) and the wafer stage 28 
(wafer W) is measured with high precision by the non-illustrated laser interferometer, 
respectively, and actuation of a reticle stage 22 and the wafer stage 28 is controlled by the 
stage drive system 42 based on this measurement result. 

[0022] The positional information of a reticle stage 22 and the wafer stage 28 is supplied from 
the stage drive system 42 to the main control system 41, and alignment information, the timing 
information of scan exposure, etc. are supplied from the main control system 41 to the stage 
drive system 42. Moreover, closing motion of movable field-diaphragm 18B is also performed by 
the synchronization information of each stage from the stage drive system 42 through a non- 
illustrated drive system. 

[0023] It synchronizes with moving Reticle R in the direction (or the direction of -Y) of +Y at a 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/09/05 



JP.11-111601.A [DETAILED DESCRIPTION] 



5/10 ^— V 



rate VR to lighting field 21 R through a reticle stage 22 at the time of the usual scan exposure. 
By moving Wafer W in the direction (or the direction of +Y) of -Y to exposure field 21 W through 
X-Y stage 27 by rate beta-VR (beta being a projection scale factor from Reticle R to Wafer W) 
The pattern image in the pattern space 31 of Reticle R is serially imprinted by one shot field SA 
on Wafer W. Then, stepping of X-Y stage 26 is carried out, the next shot field on a wafer is 
moved to a scan starting position, actuation of performing scan exposure is repeated by step - 
and - scanning method, and exposure to each shot field on Wafer W is performed. In this case, 
based on the detecting signal of the integrator sensor 16, the light exposure control system 43 
controls the light exposure to each point on each shot field to predetermined desired value. 
[0024] Moreover, when this exposure is superposition exposure, it is necessary to perform 
alignment of Reticle R and Wafer W beforehand. Then, the reference mark member 29 which 
consists of a glass substrate near the wafer holder 24 on Z tilt stage 25 is fixed, on the 
reference mark member 29, by the chromium film etc., the reference marks 30A and 30B of a 
cross-joint mold are formed, and the alignment sensor 36 of the image-processing method for 
detecting the location of the wafer mark attached to each shot field on Wafer W on the side face 
of projection optics PL is installed. On the reference mark member 29, the reference mark for 
alignment sensor 36 (un-illustrating) is also formed. Moreover, by the physical relationship which 
changed the physical relationship of reference marks 30A and 30B into the both sides of the 
pattern space 31 of Reticle R for the projection scale factor from a wafer to a reticle, the 
alignment marks 32A and 32B are formed, and the reticle alignment microscopes 34A and 34B of 
an image-processing method are installed through mirror 33A etc. on alignment mark 32A and 
32B. 

[0025] And in case alignment of Reticle R is performed, reference marks 30A and 30B are 
illuminated by the illumination light of the same wavelength region as the exposure light IL from a 
base side in the core of reference marks 30A and 30B as an example in the condition of the 
exposure field of projection optics PL of having set it as the core mostly. The image of reference 
marks 30A and 30B is formed near the alignment marks 32A and 32B, the reticle alignment 
microscopes 34A and 34B detect the amount of location gaps of the alignment marks 32A and 
32B to the image of reference marks 30A and 30B, and it is positioning a reticle stage 22 so that 
these amounts of location gaps may be amended, and alignment to the wafer stage 28 of Reticle 
R is performed. In this case, spacing (the amount of base lines) from the detection core of the 
alignment sensor 36 to the core of the pattern image of Reticle R is computed by observing the 
reference mark which corresponds by the alignment sensor 36. In performing superposition 
exposure on Wafer W, it, can carry out the scan exposure of the pattern image of Reticle R in a 
high superposition precision to each shot field on Wafer W by driving the wafer stage 28 based 
on the location which amended the detection result of the alignment sensor 36 in the amount of 
base lines. 

[0026] Next, it is two-piece picking using the projection aligner of this example about the chip 
pattern of a semiconductor device predetermined to each shot field on Wafer W, and when it 
exposes doubly, it explains per. Two patterns for double exposure are formed in the pattern 
space 31 of the reticle R of this example along the scanning direction. Drawing 2 is the top view 
showing pattern arrangement of the reticle R used by this example, in this drawing 2 , the 
pattern space surrounded by the protection-frorrHight band 44 of the shape of a frame of the 
rectangle of Reticle R is divided into the partial pattern spaces 45A and 45B of the two same 
magnitude in the direction of Y, and Patterns A and B are drawn in partial pattern space 45A and 
45B, respectively. Patterns A and B are patterns generated from the circuit pattern imprinted by 
one layer, and by exposing the image of Patterns A and B in piles, they are constituted so that 
the projection image corresponding to the circuit pattern may be exposed. As an example, 
Pattern A is a periodic pattern, Pattern B is an isolated pattern, and the optimal exposure 
conditions (the aperture diaphragm of an illumination system, the focal location of a wafer, light 
exposure, etc.) of Pattern A and Pattern B differ mutually. 

[0027] Drawing 4 shows the shot array on the wafer W of this example, and sets it to this 
drawing 4 . The shot fields 47A-47C are arranged in a predetermined pitch in the direction of Y 
at each train of 1st train 48A arranged in the predetermined pitch in the direction of X - 5th 
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train 48E. These shot fields It is the rectangle field of the width of face E of the direction of X by 
the width of face F of the direction (scanning direction) of Y including the field to the center of 
the street line field of the boundary section with an adjoining shot field. 

[0028] Since two chip patterns of a semiconductor device are formed in the shot fields 47A-47C 
of these three line x5 trains in the direction of Y, respectively, these shot fields 47A-47C are 
divided in the direction of Y one by one the two same partial shot fields 46B and 46C of 
magnitude, — , 46F and 46G. Furthermore, in this example, the partial shot fields 46A and 46H 
are added to the edge of the direction of +Y of partial shot field 46B, and the edge of the 
direction of -Y of partial shot field 46G, respectively, and the partial shot fields 46A-46H of eight 
line x5 train are arranged on Wafer W as a whole. The width of face of the direction of Y of the 
partial shot fields 46A-46H is F/2. However, since it is not the field in which, as for the partial 
shot fields 46A and 46H of the 1st line and the 8th line, a chip pattern is formed, you may 
overflow into the exterior of the effective exposure field of Wafer W. 

[0029] Next, it explains per actuation in the case of exposing doubly two patterns A and B of the 
reticle R of drawing 2 on Wafer W in the shot array shown in drawing 4 . 

The [1st process] First, the projection aligner of drawing 1 is used for two partial shot fields 46A 
and 46B of 1st train 48A of drawing 4 , and the pattern image of the reticle R of drawing 2 is 
exposed by the scan exposure method. In this case, as shown in drawing 3 (a), as opposed to 
lighting field 21 R by the exposure light IL, Reticle R is scanned in the direction of +Y. So, when 
1st partial pattern space 45A (pattern A) of Reticle R is scanned to lighting field 21 R, while the 
main control system 41 of drawing 1 chooses the aperture diaphragm corresponding to Pattern A 
in the aperture-diaphragm plate 1 1 through a drive motor 12 beforehand and arranges it to the 
injection side of the fly eye lens 10, the light exposure corresponding to Pattern A is obtained 
through the light exposure control system 43. And when a part of 2nd partial pattern space 45B 
(pattern B) of Reticle R enters to lighting field 21 R, while the main control system 41 chooses 
the aperture diaphragm corresponding to Pattern B through a drive motor 12 and arranges it to 
the injection side of the fly eye lens 10, the light exposure corresponding to Pattern B is 
obtained through the light exposure control system 43. 

[0030] Moreover, when the best focus locations of Wafer W differ by Pattern A and Pattern B 
and some patterns B go into lighting field 21 R, the focal location of Wafer W is adjusted through 
the wafer stage 28. The image of the patterns A and B of the reticle R of drawing 2 is exposed 
on the optimized exposure conditions by this, respectively. In addition, although the projection 
optics PL of drawing 1 performs reversal projection in fact, below, let it for convenience be the 
thing of explanation on which an erect image is projected about a scanning direction. 
Consequently, as shown in drawing 4 , the images A1 and B1 of the patterns A and B of Reticle 
R are exposed by the partial shot fields 46A and 46B, respectively. 

[0031] Moreover, in order to lose a useless motion of a reticle stage 22 by step - and - scanning 
method, while it is desirable to reverse a scanning direction for every one exposure, few things 
of the amount of stepping of the wafer stage 28 are desirable, then — for example, you may 
make it expose the image of the patterns A and B of Reticle R one by one, reversing [ the 
direction of -Y from +Y, or ] the scanning direction of Reticle R (corresponding Wafer W) from 
-Y in the direction of +Y to the partial shot fields 46A and 46B of 1st train 48A of drawing 4 - 
5th train 48E Although exposure in the following line is performed in such an exposure sequence, 
moving towards 1st train 48A from 5th train 48E, next, it considers as the thing of explanation 
again exposed by 1st train 48A for convenience. 

[0032] In the [2nd process], next drawin g 4 , after shifting Wafer W only F/2 in the direction of . 
+Y to the time of exposure of the 1st process, the projection aligner of drawing 1 is used for the 
partial shot fields 46B and 46C of 1st train 48A, and the image A2 and B~2 of Patterns A and B 
of drawing 2 are exposed by the scan exposure method, respectively. [ of Reticle R ] It exposes 
by optimizing exposure conditions about Patterns A and B also in this case, respectively. 
Consequently, it means that double exposure of the image B1 of Pattern B and the image A2 of 
Pattern A was carried out to 2nd partial shot field 46B of 1st train 48A. In this case, when scan 
exposure is performed also in the partial shot fields 46B and 46C from 5th train 48E to 2nd train 
48B, reversing a scanning direction as mentioned above, it means that double exposure of the 
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image of Patterns A and B was carried out to partial shot field 46B of each train. 
[0033] In the [3rd process], next drawing 4 , image A3 of the patterns A and B of the reticle R of 
drawing 2 and B3 are exposed, optimizing exposure conditions by the scan exposure method, 
respectively to the partial shot fields 46C and 46D of 1st train 48A, after shifting Wafer W only 
F/2 in the direction of +Y to the time of the exposure till then. Consequently, it means that 
double exposure of image B-2 of Pattern B and image A3 of Pattern A was carried out also to 
3rd partial shot field 46C of 1st train 48A. And image A3 of Patterns A and B and B3 are 
exposed, reversing the sequential-scanning direction also, for example to the partial shot fields 
46C and 46D of 2nd train 48B - 5th train 48E. 

[0034] Since there are three shot fields 47A-47C of two-piece picking for exposure in each train 
in this example, In 1st train 48A, image A4 of Patterns A and B, B4-A7, and B7 are further 
exposed by the scan exposure method to the partial shot fields 46D and 46E - the partial shot 
fields 46G and 46H, respectively. Image A4 of Patterns A and B, B4-A7, and B7 are similarly 
exposed in other trains 48B-48E. Consequently, double exposure of the images A2, B1-A7 of 
Patterns A and B and B6 is carried out to the 2nd partial shot field 46B-7G [ partial shot field 
46] of 1st train 48A - 5th train 48E as a whole, respectively. By this example, since three shot 
fields 47A-47C consist of partial shot fields 46B-46G, it means that double exposure of the 
image of Patterns A and B was carried out to these three shot fields 47A-47C by two-piece 
picking, respectively. Moreover, the first partial shot field 46A and partial shot field 46H of the 
last are a dummy exposure field, if only the image of one patterns A and B is exposed, 
respectively and it says. 

[0035] Then, by developing Wafer W, the resist pattern of two-piece picking is formed in the shot 
fields 47A-47C of 1st train 48A - 5th train 48E, respectively, and a target circuit pattern is 
formed by performing etching etc. by using this resist pattern as a mask. In this case, since the 
image of Patterns A and B is exposed on the optimized exposure conditions, respectively, the 
image formation properties (resolution etc.) of the image of the pattern by which double 
exposure was carried out are very good on the whole surface, and are very good. [ of the line 
breadth controllability of the circuit pattern finally formed etc. ] 

[0036] -Next, the throughput of the exposure method of this example is compared with the usual 
exposure method and the conventional double exposure method. Therefore, if the throughput 
when exposing by each exposure method using the projection aligner of drawing 1 is calculated 
about the case where the number of the effective shot fields 47A-47C in drawing 4 is expanded 
to 6 line (scanning direction) x10 line, i.e., 60 pieces, according to the wafer currently used by 
the usual exposure, it will become as it is shown in Table 1. 
[0037] 
[Table 1] 
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[0038] In this table 1, exposure is a method which performs only one exposure to each shot field 
using one reticle pattern, this method In double exposure is an exposure method of this example, 
and reticle exchange system is usually the conventional double exposure method explained with 
reference to drawing 6 and drawing 7 . Moreover, it is the stage stepping time of the wafer stage 
28 in the column on the left-hand side of Table 1 for step time to move the shot field for [ of a 
degree ] exposure (or partial shot field) to a scan starting position, and the exposure time is 1 
time of the scan exposure time, and an overhead time is time amount which wafer exchange etc. 
takes. 

[0039] Moreover, in this method, since the count of exposure of 1 in each trains 48A-48E has 
increased to the twice of the number of the shot fields 47A-47C K so that drawing 4 may show, 
the count of exposure when making an effective shot field into six line x10 train (the 1st time) is 
130 (= (2-6+1), 10) times. On the other hand, the 1st count of exposure in the conventional 
reticle exchange system reaches, and is 60 times both the 2nd time. Moreover, the count of 
exposure in an exposure method is usually the 60 same times as the number of shot fields. 
Consequently, the processing time per wafer (time amount after loading a wafer to. a projection 
aligner until it carries out an unload) Usually, they are 127sec(s) with 103sec(s) and reticle 
exchange system at 61sec(s) and this method in an exposure method. It becomes. The 
processing number of sheets (throughput) of the wafer per hour Usually, by the exposure 
method, 59 sheets and this method make 35 sheets, it is made 28 sheets with reticle exchange 
system, and it turns out that a throughput with this method higher than reticle exchange system 
is obtained. Although the count of exposure is more than Table 1 compared with reticle 
exchange system by this method, since the reticle swap time is quite longer compared with 1 
time of the exposure time, as for the whole processing time, the direction of this method is 
shortened. 

[0040] Furthermore, in reticle exchange system, since it ends with the reticle of one sheet by 
this method to the reticle of two sheets being required, the manufacturing cost and management 
cost of a reticle are reduced sharply. In addition, although the highest throughput is usually 
obtained by the exposure method though natural, about the image formation property of the 
projection image to each shot field, it is inferior compared with this method or reticle exchange 
system. Then, this method is effective even if a throughput falls somewhat for the application as 
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which a high image formation property is required. 

[0041] Moreover, by the exposure approach of this example, the useless exposed field exists like 
the partial shot fields 46A and 46H so that drawing 4 may show. In order to lose such a useless 
exposed field, when performing scan exposure, it may be made to perform a scan from the middle 
of Reticle R. That is, at the process which exposes the images A1 and B1 of the patterns A and 
B of the reticle R of drawing 2 , for example to the partial shot fields 46A and 46B of drawing 4 , 
it may be made to expose the image B1 of Pattern B only to lower partial shot field 46B. 
[0042] Drawing 3 (b) shows the reticle R at the time of the scan exposure initiation in the case 
of exposing only the image of Pattern B in this way, and partial pattern space 45B of Reticle R is 
located before slit-like lighting field 21 R in this drawing 3 (b) just before scan exposure initiation. 
And the image B1 of Pattern B is exposed by only partial shot field 46B by scanning partial 
pattern space 45B in the direction of +Y to lighting field 21 R after scan exposure initiation, and 
scanning partial shot field 46B of Wafer W in the corresponding direction. 
[0043] You may make it similarly expose the image A7 of Pattern A only to upper partial shot 
field 46G at the process which exposes the images A7 and B7 of the patterns A and B of Reticle 
R to the partial shot fields 46 G and 46H of the bottom on the wafer W of drawing 4 . Drawing 5 
shows the shot array at the time of excluding the exposure to the useless partial shot field on 
Wafer W in this way, and double exposure of the image of Patterns A and B is carried out only to 
three shot fields 47A-47C of 1st train 48A - 5th train 48E by two-piece picking in this drawing 
5 . respectively. By this, the throughput of the substantial count of exposure improves further in 
order to approach the further conventional reticle exchange system. 

[0044] In addition, with the gestalt of the above-mentioned operation, in order to divide the 
original circuit pattern into two patterns A and B and to perform double exposure, the pattern 
space of Reticle R is divided into two partial pattern spaces 45A and 45B in the scanning 
direction. In this case, the image of the circuit pattern made into the target set to one partial 
shot field 46B shown in drawing 4 only by performing the 1st above-mentioned process and the 
2nd process from the image of Patterns A and B is exposed. 

[0045] On the other hand, if the original circuit pattern shall be divided into the pattern of N' 
individual (N'3 or more integers) and multiplex exposure shall be performed, the pattern space of 
the reticle R of drawing 2 will be divided into the partial pattern space of N' individual in a 
scanning direction, and each pattern for multiplex exposure will be drawn by these partial pattern 
spaces, respectively, and the 1st process of the above [ time / of exposure ] — then — after 
only the width of face equivalent to one partial pattern space has shifted the wafer to the 
scanning direction and performing the 2nd process, while only the width of face equivalent to one 
partial pattern space shifts a wafer to a scanning direction further — the 2nd process — 
********** (n» - 2) — multiplex exposure of the image of the pattern of these N' individual is 
carried out by things to one partial shot field on a wafer, namely, — the case where divide the 
original circuit pattern into the pattern of N' individual, and multiplex exposure is carried out — 
the 2nd process — the sum total — ********** (N r - 1) — the perfect image of a target circuit 
pattern will be exposed by things to one partial shot field. 

[0046] In addition, in the gestalt of the above-mentioned operation, since the projection aligner 
of step - and - scanning method is used, two patterns for double exposure can be exposed on 
the exposure conditions optimized, respectively. However, the projection aligner of an one-shot 
exposure mold like a stepper as an aligner may be used. What is necessary is just to repeat the 
exposure piled up partially, performing stepping of a wafer in the direction of Y only F/2 one by 
one, in using the projection aligner of an one-shot exposure mold, for example, exposing to the 
partial shot fields 46A-46H of 1 st train 48A of drawing 4 . Moreover, when optimizing exposure 
conditions about two patterns with an one-shot exposure mold, respectively, the shutter for 
opening and closing one field of two pattern spaces and a field [ **** ] in the location of the 
field diaphragm in an illumination system about light exposure may be arranged. 
[0047] In addition, of course, configurations various in the range which this invention is not 
limited to the gestalt of above-mentioned operation, and does not deviate from the summary of 
this invention can be taken. 
[0048] 
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[Effect of the Invention] According to the 1 st exposure approach of this invention, since two or 
more mask patterns are formed on one mask, when forming the pattern of one layer by multiplex 
exposure, the manufacturing cost and management cost of a mask (reticle) can be reduced. 
Furthermore, it is in the middle of exposure, and it is not necessary to exchange masks that 
what is necessary is just to carry out superposition exposure of the mask and substrate partially, 
being gradually displaced relatively. Therefore, there is an advantage which can improve a 
throughput compared with the method exposed while exchanging two or more masks (reticle) like 
before. 

[0049] In this case, in case the image of the mask pattern of N individual is exposed on a 
substrate, the illumination-light bundle which illuminates that mask pattern is received. Carry out 
the synchronous scan of the mask and its substrate, expose, and the array direction of the mask 
pattern field of N individual on the mask and the scanning direction of a synchronous scan are 
installed in parallel. Since exposure conditions can be optimized for every mask pattern which 
carries out multiplex exposure when changing exposure conditions for every mask pattern of the, 
there is an advantage from which a high image formation property is acquired in the projection 
image after multiplex exposure. 

[0050] Moreover, according to the 2nd exposure approach of this invention, since two or more 
mask patterns are formed on one mask, the manufacturing cost and management cost of a mask 
can be reduced. Furthermore, since exposure conditions can be optimized for every mask 
pattern and multiplex exposure can be performed, there is an advantage from which a high image 
formation property is acquired. Furthermore, according to the aligner of this invention, the 
exposure approach of this invention can be used. 
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[0 0 2 1 ] U7 L ^;bR{4L-^^;l/X7 L -v ; 2 2±fC« 

^Sti, ^;1/Xt— y'2 2(il/f ^;l/^-X2 3± 
IC U x/t- ^tioTY 73(Sl{caM^KT*# 5 «fc 3 lc 
•cB^tlTV^S. Mfc, l/f^yl/Xf- ^ - 2 2(c«, U 
T-tJlRttXljfo. Y7?lRl, [H]$57^c®f!rf 
ffl^jiSnTtz-'So —73. ^X/NWti^^^bXZ 4 

-73X&B (z^rsico&B) Rzfm$m*wm-?zz=? 

;VFXf-72 5±fCH^^tl, Z^l/hXf—>*2 5 
liXYXf- ^2 6±lClil^^n, XY7f->*2 6 It 
CT^(i*jM»3teb73ieX(iU-T*-^77^lC«fcoT, 
^-7 2 7±TZ^hXf— 72 5 (^oi/nW) 
73[pJtcilB^!l-rs i:±tlc, X75[pjRt>*Y7J(^{cX^-y 
trvX^ifi-rSo Zf^hXf— 72 5> XYXf- 7 
2 6, Rtf^-X 2 7 J: !) ^I/\Xf-y 2 8tfMS 
fttv^, U^^yl/X^— 72 2 (U^^;UR) , RZf 

7xA7f— 72 8 (-i/x/NW) otiBti-f-n^n^s 

Sr^V^T X -r — iSmW}3& 4 2 (C cfc o T b^ ^ ;l/X 
f— 72 2Rt>*»7X^X7 L -72 8 0l(lffitf«flifnT 

[0 0 2 2] X7 L -7ffii!j^ 4 2 *>6±»JI»3S 4 1 (C^ 
ITUf^Wf- 72 2Stf7XAXf- 72 8 
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i\Lx^immm^K) i 8 Bo^tffbns, 

[0 0 2 3] jffi*mOj^at^^f{C(±, Ufi'^f-i'* 
2 2%ALTUf*;l/R*!Si««2 1 Rlc*tLT+Y 

T, XYXf- 2/2 7«r^UT^x/\W«rig^lS2 1 
WtC;ftLT-Y77ft (X«+Y73la]) • VR 

( j3 « U^- f >l> R P> -7 x/ T^ift-T 

^ — Vft*^x/NW±tD 1 O0»3 >y hffii^S Alcm-X 
$E¥Sn5„ ^(Dtt, XYX-r— i>'2 6^rX-r-y tf>^* 
$-&T^x/N±©;^©>'3 -y htSi??^gf)3^uBtc^ 

• ^*+>^T?*!Jig*tlT» 1 7X/nW±gD&>'3 >y 

tcfWffl-rs,, 

[0 0 2 4] Sfc, COBWlfe^tS^T'SSl 
^-J6U5 L ^;l/Rfc^x/NW^<DT7'r^>'h^ 

±C9 >7 i; 2 4 OjfilgK #5 XlSi 0 * 

7-^aw2 9*i@ssn, i?7-^w2 9±fc^ 

a AflPIT-flJ*. fcf +^3!!<DS*PV- ^ 3 0 A , 3 0 B 

«i57 j c^P L£>fi}iJBfc>>x^W±<D&>'3 
•y h^tc^Sg^ti^c^x/NT-^cDteB^^tB-r^fc 

T^i.o S^T-^g|5tt2 9±(C(±, T'^-Y^O'h-b^ 

^3 6ffl<o«*Pv-^ (^pia^) tfKfig^nrv^o £ 

^73 OA, 3 0 BfDjiBWf&^X^NTb^l^^l/^© 

2A, 3 2 BtfBlR-ZtlTioV, T=7^^~y h^-i? 3 
2A, 32B1C57-3 3A m*ft L Tr!!iif«5Qli77 S 
«DU^^;l/7^-rp<>hSS^3 4 A, 3 4 B#"KB£ 

[00 2 5] fit, l/f^;l/R©77^^yh%f7? 
KStcti* — LT, g*P^-^3 0A, 3 0B<Dto 

ttmm^ik p l nm^ty -< —)V V(om$*p,ucmM l 
rcvmx\ mm-?- ? 3 0 a, 30 B*^ffi««*^a^t 
t^i l hi5ju&fi««Bst^^-ep.^$n^o mm-?-? 

30A, 3 0 BCDimtT^^ * >h^— £ 3 2 A, 32 
BcDifitmcffM^tU Um>V77^* >hffim&3 4 
A, 3 4 Bfl^v-^ 3 0 A, 3 0 B(DmKtt?2>T 
5l'^yh?-^32A, 3 2 BtDfiB-ftlfi^&tii 

u cn^cDfiii-rnffl^iiiiE-r^ J; ^ tc ut^i/xt- 

-->*2 ZtkfcWfetb-tZC tX\ l/f^;l/R©^XAX 

/-■5^^vh-try-9-36 T-^fS-r •& at^v- ? zwm? 



<!7>IR<D/12— Z/m<DQ>>L^X<DmWi X^> 

H) tfsm^n&o ■7x^w±{ca^^H±fi7t^T : 3 

- x ^ vMTffliE l tc mm ic m-3 v * x t> x/ %x x- s> 

2 8^igK)-r«il tX\ ^x/NW±CD^&i/3>y KM^cfC 

b^- ^ ;i/ r to/ - >f^i® v ^m^^mmx&mm 
ytx-z&o 

[0026] *m(Dt9>Bmft,mm%:m^xyz./^ 
/^-y?2«!)T\ K-o-mmyt^-^m^ic-o^m 

ffl~?2>o *fi?IJ(DU^^;l/R©^^->pli^3 ltCfi, j£ 
36 7? I^CjG ^ TZimigT'dffl© 2 fflcD/S £ - tl 
TV^So 02«\ *#jT«£*l3b7^;l'R<D/<#- 
^SBB^fTS^T-feO. d COB 2^*31,^, Uf 1 * 
^ROD^mtD^ttCQj^^t^ 4 (cHSnfc^^->"Rf^ 
t>\ Yj5faiC2^<Dm—<0±%-$e>&ft'** — >fflS.4 
5 A, 4 5 Bfc##JS*U 1®ft'*$->mi£4<5 ARtf 

4 5 Brtfc^-n-rn/^^— >ARtfB^tSM?nTv> 

5o — VARtfBti, 1 OWU^-VfCfi^^n^lHl 
S8^#— ^^^fig^nfc^^ — z/x&K>. ;^-va 
Stf B ©{g^fitaTMTt-T § c (cj: o x^nmm^? 

-^icw&?z&9mt>mKzn%£oicmi&-£tix^ 

%o —Mb Lt, /^->A«MI^W/^->, 

[0 0 2 7] I4li, %;m<D<>3-^\N±<DiS3 -y hiE^J 
^r^L, co@4fcfev^T, X/DtpJtcm^tf-yT^-eie^J 
^tlfc^ 1 ylj4 8 A~^5?IJ4 8 EO^IlC, YT^ftfC 
Rff^tT-y^T-^s -y hMi??4 7 A~4 7 C^IBBStl, 

dtip»£Di>3 -y hMis?{±, mm-?z>is3vvmmt<r)m. 

J?£|5<DX h 'J - h ^ ^ i/^O'f'* $ TOfiSiS^^fe 

[0 0 2 8] cne.t03fTX 5^J«^3 -y hffl^c4 7 A 

— 4 7 CfC^n ; PnY73[fi](i:*^-f : VWX(D2<@(D5 L 
-yT'/^-y^fig^ti^fcfe, cne.Ov's-y h#itt? 
4 7 A — 4 7 C^r)li^Y73(S]^ 2^®^D|s]C7i:^^^0^7J• 
->^•y^nMi|^46B, 4 6C, -. 4 6F, 4 6G{C^- 
fiJ-T^o MtC, *PT'(±, gPyj-^3 -y hffiiS?4 6 B<D + 
Y?3(R]CDffi^ RtfgP^v'a -y MUSE 4 6 G£D-Y7?[p] 
©iS^c^n^ngPTJ-v-s 7M1S4 6AW4 6H?: 
WiOU 3>»i: LT8fTX 5^J»g[5^i/ 3 -y hM«c4 6 
A~4 6 H^r I 7X^W±fcge?iJ-r^o gP^v-s-y hM^t 
4 6 A~4 6 H©Y73(6]©i|iS(i F/2 t?fe§ 0 [BL, 1 
It 1=1 . RZf 8 fT II ©glW v- 3 -y h ffitt 4 6 A , 4 6 H (± 

[0 0 2 9] ^tc, 0 4 {C^f'>3 'y HfiB^JT^x/NW 
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Lm i is 9ef. m 4 om i ju 4 8 a © 2 o©as#s/ 

3 y MEM 4 6 A. 4 6 BlC. El 1 OfiKS^B^ffl 
(/•"T^figTt^T'H 2 <D ;l/ R Vfi^rS 

COi^ 0 3 (a) <fc?tc, Bftftl 

Uf^RCSlO»»/W-yt«4 5A (/<* — V 
A) tfj££E£ftTt^«£$tcU:, 01Oi»l»4 1 
14, ^i&ffiSrt— * l 2*ftl,XMn%i*)fa 1 1 ff'Tv^ 
^-yA(cMjS-r§^P^f?^ril«bT77^7t'^^ 
Xl 0OftfWffiKIBBbTfe< t«»c, S^fi$>JW%4 

fcLT*5<. ^LT, 1 RicftLXlsf-tll' 

R©2g2©g|%V^ — Vi^4 5 B O^-VB) CD— 
giWAo/c£#tC±ftiJ8PS4 1 t4, iKBj^E— ^ 1 2*ft 
L T /< £ - V B *tJST 5 M PiSS f? L T 7 9 -< 7 

[0 0 3 0] $fc, ^^-^At^->B4:T">IA 

wo^x h ^ * - * xes^a* s ^ fr fc t4 , sp^is 

2 1 Rtc/^ — VBCO— g|5#Aofci:fr{C, -)x/\Xf 

t\ &.Txitmmom^.±. M^ys^rnvxiEiLm^ 

i9i§}ZtLZ>t><Db?Z>o comm. 0 4 icjirr 
gP^Va >y MSEU 6 AM4 6 BH:*-4V?ftl^£;l< 
RCD/^^ — VARD'BOfglA lRtfB 1 tfS^SnS. 
[00 31] gfc. Xf77*' 7>K • X*+V/3iST* 
Uf^;l/Xf-^2 2©£5l*&Sj££:feK -f/c&fc 
H\ l HOBftS^iK/aftSrSiK-r 5 c i: Li^ 

CttfSSU^ *C?, #JxJ4"0 4<Dfgl?ij4 8 A~ 
$5?ij4 8 E<Dg|5#v'3 -y hMHSU 6 A, 4 6 BlC*fL 
TU^^;l/R (*tJSLT r 7X/NWt) ©^73lfil*+Y 

6 > US* Uf- * ;b R ©/ ^ - V A & tf B «D«*83fc 
^-5«t3{cLT*>J:V 0 CCDJ;3&B7 1 d:>'-y VXT? 
«\ ^OfiT?<DBJttt4S 5 5»J 4 8 E *)> P.H 1 ?"J 4 8 A IC 

[0 0 3 2] K2I§] #CfC. 0 4(CfcVT > 
IS©BftB#{C*fL,T'-7X/>>W;&4- YTjfpJlC F/2 7£W"f 
5 Lfc&, m 1 ?"J4 8AO$»->3 -y hffittH 6 B&O" 

4 6 etc @i v&mny&imtim^xmjmytttv 

m2<D\s=f-t> )\;&<D^2 — VA, B<D{g!A 2&0*B 2% 



HI, m 1 5»J4 8 A<D2gg<DgP#->3 -y MSi£4 6 BfC 
(4. — VBCDffi&B 1 VACD$!A 2 fc#~ffi 

|R|*S<EL«:*^S5?IJ4 8 E*'6£2JIJ4 

g|5# -> 3 >y h Wm 4 6 B , 4 6 C T t> jiMSitBftWTfrft 

TV>S«^fcJil\ S5U<08Bfl~> a -y h««4 6 Blc/^f 

— va. B(D^z:tt®7 l fi?nfcc £{c&s 0 

[0 0 3 3] 3 18] *tC, 04fCt5(,>T, ftlf 
T'OS^SttC^ LT •> xaW?: + Y y^lRjfC F/2 fc^-T 
h Lfrm. m 1 W 4 8 A<D«»j/3 -y hMiS? 4 6 C&tf 
4 6 D(C. ^S^Tj^T'^n^n'S^ff^rffiiiftL 
0 2COU^^;l/RO/^^->'A, BC0ftA3S 

t>*B 3^myft^>o comm. ^i?U4 s A©3#g«o 

SP^v-3 *y bMt&4 6 C«Ct>, /^ — >B<D^B 2 i:^ 
^-^ACOftA 3 i:^~«M7 , d5tl/cC ttC^So 
T> flFiJx. f4*S 2 ?IJ 4 8 B ~D? 5 4 8 E Og|5»-> 3 -y h 
««4 6C, 4 6 DtCfeJII^fi73^]*S$£L^7b^. 
— >A, BC0f»A3, B3#&ft£ft-5 0 

[0034] ^mcm^tnmco2mm<o<D^ 

3 7HS«4 7A~4 7Cfti3t*5ft«>, |g 1 ylj 4 8 
A TttStCgp^i/ 3 -y hfltlSt 4 6 D , 4 6 E ~g|3^v' 3 
yhf«4 6G, 4 6 HfcWLTf-n^njfeSBJtt^ 
Tv^-VA, BO»A4, B4 — A7, B7tfl^? 
tl, flficDyj 4 8 B~4 8 EX>$>mmcs*$ — VA, B<D 
(IA4, B4—A7, B7*^Sft§. C<D|g«, £ 
Ltf 1 y1j4 8 A~^5y1j4 8 E <D 2 Sg©gp«-> 
3 -y hffi^t 4 6 B ~ 7#g<DgP^-> 3 >y hpIM 4 6 G tc 
^tl^'tl^^^ — VA, B<DftA2, B1—A7, B6* s 
-II^2tl§o *fi?iJTt4SP»V3 -y h«l«t4 6 B~4 
6G40 3f@cDV3 -y hM«4 7 A~4 7 C^fig^n 
Tt^SfctfK cn?) 3ficDVa -y hMiS?4 7 A~4 7 C 
(C^- ft? ft' 1* - y A SO* B omir 2 mm K> X—MMvt 
ZftfcCtlcftZo gfc, mW03ftzs 3-yh wm 4 6 
A. RZfm&O&ftisav hf$M4 6 H(4. Zft^ft 1 

~oo*z— v ax(4 b omoft-ttmytz ti% ^t>i£&^. 

[0 0 3 5] ZO'ik, V^'^\N*miML-t2>Ctlc£-2 
T, m 1 5>J4 8 A~^5?IJ4 8 ECDVs y h^4 7 A 

~4 7 cic^ft?ft2mm.vo\sis7,h^z-ymzi$. 

S¥*ff 3 c i: tc <fc o T g^ i: "T & lalS8/<* - >*^J«« 
tl^o COmiC. KRTjBOmtZft^ftlSm 

&<f?X$> •? . l8«tttcJ&fiRS*i*lHlS&><*- V«D»Hlii| 
[0 0 3 6] *tc, *^J(Dfl7 1 d7aiScDXyU-7'-y h^rS 

ore®. mi%<Dmftxmmf£ftx^zvx.'^c-e?t>-£ 
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04tCfc^5*^*^3 -y hffit%4 7 A~4 7 CO 
m$lZ 6 ft (*S7a(&l) x 1 OR. EP*>6 0<@f;:tfc*:L 



S 1 <DJ;af;:^^„ 
[0 0 3 7] 

















6 0 


6 0 


6 0 




6 0 


13 0 


6 0 








6 0 


^'T'S'^BJFr! (sec) 


0. 3 


0. 3 


0. 3 


gft^K (sec) 


0. 3 


0. 3 


0. 3 


3t—**~*y K^ra ( se c) 


2 5 


2 5 


2 5 


i^^^/v^^p^ (sec) 


0 


0 


3 0 


v=c^i#:&>it y <D&mmr$ (sec) 


6 1 


10 3 


12 7 




5 9 


35 


2 8 




1# 


1«C 


2# 



[o o 3 8] ccom. ncfct^T, mnmyttiz, \m<o 
uT-fji^f-yzm^r&zsa v hmmc 1 ®<Dmyt 

m<Di/3v vmm (juten^a -y h«*s) 

[0 0 3 9] *73^tCt5V>Tti, 0 4iO»A^ 

=fc?fc, gy"lj4 8 A~4 8 7 MS 

is? 4 7 A~4 7 C<Offiia©2ffiffC»bT 1 J£tt3Kao 
TV>*fc». W?A&->3-y h»«*6fTX 1 O^ltcLf; 
fc€T<DB}fc|5]& (ling) It. 130 (= (2 • 6 + 

1) -10) Elfc^oTl/^o CtUCttLT, 
**>I/£SWr5£T<0BJfcla]att 1 0gRtf 2EBttfC6 

-y h £ PI C 6 0 lei T th -5 . C ■> X/ M sR 

1 sec x #73i£T' 1 0 3 sec , Uf-^/l/^T^xST* 1 2 
7sec fcftOx 1 B$F^^/cO©'i'x/N£Dj{iat^ (X;b 



-y-y h) H, aUfB^xCT 5 9«I, «iCT'3 5 

^^;1/3S«I73^T'2 8tfci:£?K #2r5£ti:U^* 
;l"3£8l?J 5$ «t t) fe iS V ^ X /I/- y-y h tm h n § C 

BitlBlSti£< ftoTl/>*38«, 1 HIOB^I18fcJt^« 
[0 0 4 0] Sit;:, ls?-i/jl>3ct&J5&Vli2fa<Dl>3--!7 

bg^iat/^X^-y-y h#f#e>ttTV£;t>V gfa -y h 

^S5R?ti§ffl^Tt±X;l/-7 p -y ha<£4MSTLTfe* 

[0 0 4 1] 04 «fcD#fr£<fc-3fC, *m<DMJi 

yjmr-lt. SB«->3 -y h««4 6 A. 4 6 HCD£?(c£a 

jttf0 4OaB»->3 -y hf|l?K4 6 A. 4 6 Bfc02©U 
^^;l/RCD/^-^A, BtQfifiAl. B 1 ^HiftT&I 



■ • 
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[00 4 2103 (b) «\ CCDJ^fC^ — >B<Dlt 

u c©Ei3 (b) icto^r, mMmycffltemmiz, x 

•J -y Htt®!fR9§fflK2 1 Rcd¥bu(c U*-*;l/R©»#/< 
&&fcteBB03Stt2 1 RfcttLTSJtf/^-ySftM 5 B 

b@i«4 6 BfO^fc/^^-VBCDf^B 1 #Stft£*lSo 
[0 0 4 3] mmc^ 0 4©^x^W±©fiTK©g|3:»- 
->3 -y MsJliS4 6 G, 4 6 HlC U^^lVR (D/<2 — > 
A, B<D0A7, B 7£Bft-f 5IDgT*t±, ±{RiJ<oa[5» 
->a -y hHSU 6 G©Wc^# — VACDfSlA 7^rfl7 I 6-r 
S<fc5fc:LT i £><J:i/\, 0 5{i, c©J;5(c^x/nW±© 

hffi^iJ^U C©HI5fC*5^T. 1 ?U4 8 A~fI5 
JIJ4 8 E©3f©>'3 7 Hffli^Jc 4 7 A~4 7 CCD^C-f- 

n^ft^-vA&tfB©®*^ 2{@i?dt-- mmtfts 

[0 0 4 4] &*5, ±BE©HSS©fl?f»T'{i, tccDHSS^ 

8B#/<* — >8lt*4 5 A, 4 5 BfC#*iJ£*lTI,->£ 0 C 

©#T\ HI 4 tCTj^-T 1 0©g|%^> 3 >y hpStgic 4 6 B tc/^ 
* - > A TkXS B ©fgJ: t) & 3 iff i: "T S ®g&/< * - >© 

[0 0 4 5] CftiCttLT, 7C«D|9]8S/^^ — V*N' ffl 
(N' tt3JW±©W») <0^*->tC»ttT^fi»Jt* 

R^to^-rs^, 02©u^-^;i/R©/^^->ffi«sa 
-r s«7£ttj£S2riR]K:-r 5 L/cmiT-^©j?i 2 is^i 

(N ' -2) IHSi^M-rc ttCioT, ^X/n±©1^> 

ffiHft£*l?>o Sn*», tc©|hISS/<*— VfcN' f[il©^£ 

l+T' (N' -1) tlC <fc^T. 10©ffl5# 

v/3 -y h^lClilUfr-SiniSS/^^-XD^^f^i? 

[0046] zzss. ±i£<Dmm<DnmT*iz, x^yy- 
rc*, -aiiftffl©2o©/^-;/^n ; rnflij@{t;£ 



0»J*.tfBI 4 ©gH ?*J 4 8 AOSP»-> 3 y h«« 4 6 A~ 
4 6 Hk:B«-r*»^fc»4, J&fcY73lfl]»CF/2/£tt"> 

tc 2 0©/<* - Vfipjigc h #K:8:flU«©-#©8ii«*|ffllS 

[0 0 4 7] *%W«±5E©^«So«fl8f<:ffi^« 
[0 0 4 8] 

B8WJ©***] *f£B£©Sg 1 ©WfcffftlCfcfttf, 1 ft 

fc46, 1 o©L^^©^# — >^MSftT*?12fi)i-r31§ 
g-fc:, 7X^ (U^;10 ©tyjgriX h-^Wilnx h$: 

•So 

[0 0 4 9] C<D^^ NiCVXi'/^- XD^SrS 

«± k a^t -r * m ic . © v x ^ / < * - v * p.bb^ -r % s§ 
WMtJtLt, ^©vxi't^coast^iijw^a^ 

-yrTSiT'fiL, ^©VX^±-ecQN{I<DVX^# — 

[0 0 5 0] Sfc, *5eW<0S2O»)t^iSfc«fcntf, 
vx^^Sliiilinx h^ilbx h%fgMT# 

[0ffi©ffi**t«H^] 

[ei i ] *%n?<o^«gcDjgs©-e>JT«iffl arnsia^ig 
[H2] *<onm(D&&-emm?<ti&i' i f-*)\'<D'*9- 

>fiHM*7fk?¥-W\®T & S o 

[0 3] (a) Ja:a^'©^li7 , dB#©U^^^©^*73 
ffi^^-T¥ffi0> (b) (±U^^^±©-73(D/^-> 

T^So 
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[0 4] Z<Dmffi<OBm(DV3.^±(Dis3 v HBJIJ©— 
[06] ^O-il^SSTfiJnS 2O<0U^* 

[0 7] a*©rji«3tt*st?»3e'r*«*©KiBHT 

[ft*§<DliiPJl] 

I s^ftBI 

I I MPttOS 
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2 1 r jsnfflMi 
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2 2 U^-^I/Xt— V s 
2 8 C'X/xXf-i 7 
4 1 ±flPJtPX 
4 5 A, 4 5 B — 
4 6 A~ 4 6 H SWfrS' 3 7hS 
4 7A — 47C ->37H« 
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